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DECLARATION OF DR. CATHERINE GERARD 

1 . I, Dr. Catherine Gerard, a citizen of Belgium and residing at 36, Kastanjeboslaan, 
1640 Sint Genesius Rhode Belgium, Belgium, declares the following with respect to the 
invention described and claimed in the patent application 09/581976. 

2. I have received the following academic qualifications: 

• Bachelor's degree in biology in 1983, Free University of Brussels, Belgium; 

• Ph. D. in biological sciences in 1989, Free University of Brussels, Belgium. 

I am an employee of GSK Biologicals. I joined SmithKline Beecham Biologicals (the 
predecessor of GSK Biologicals) in 1996, as a Scientist in the R&D Department. I have been 
working on several cancer vaccine projects, including HPV-induced lesions and tumors; 1 am 



currently research Senior Scientist heading the preclinical tumor immunology group. I am an 
inventor of the above case. 

3. I have read and am familiar with the Office Action dated August 28, 2001, and with 
the prior art cited in the Office Action. The prior art does not suggest the need for an * f 
improvement of HVP antigenicity. 

4. At the time of filing the patent application, it was established that the E6 and E7 genes 
from HP V 16 were potential antigens to target HPV 16-induced lesions or tumors by 
immunotherapy (Chen et al., 91). It was also known that these antigens can serve as tumor 
rejection antigens. CTL raised against E6 or E7 from HPV 16 can in certain circumstances 
have a therapeutic potential on E7 expressing murine tumors. Nothing was known however 
about whether E6 and E7 proteins of HPV 18 could exert similar effects. 

5. Furthermore, the best way to induce CTL against these antigens was not known. The 
publication published in 1997 by Boursnell et al. describes one way to achieve the induction 
of CTL against E7 proteins using a recombinant vaccinia virus. They describe the generation 
of the recombinant vaccinia virus coding for mutated, less oncogenic forms of the E6 and E7 
antigens. Despite the fact that this recombinant vaccinia virus is shown to induce CTL at least 
against E7 of HPV 16 (there is no demonstration that this is achieved by HPV18-derived 
proteins), however, the role or functionality of the CTL induced is not demonstrated, let alone 
in an efficacy tumor model. 

The use of proteinD as a fusion partner for E6 t E7 and E6E7 fusion is not obvious. 
The prior art does not suggest either that the increased immunogenicity can be achieved with 
the combination of such an HPV antigen with a CpG oligonucleotide. 

6. In our patent application 09/581976, we describe another, novel, way to induce potent 
CTL against an early HPV 16 antigen, in particular against E7 antigen from HPV 16, which is 
based on the use of a recombinant purified E7 protein produced in E coli, fused to helper 
epitopes provided by a portion of a bacterial protein (PD) and further formulated with CpG 
ODN used as adjuvant. Moreover, not only do we demonstrate the effectiveness of the CTL 
induced in an E7 expressing tumor model, but we also show that in addition to CTL we 
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induced a broader immune response, including CD4 proliferation and although less 
pronounced, an E7-specific antibody response. These results have been generated with a 
protein-based approach. 

7. The importance of CD4 T cells is now well established in the context of tumor^ ' 4 
rejection. These cells could either have a direct lytic activity on the tumor, or provide an 
indirect help to CD8 T cells through the secretion of appropriate cytokines. When an 
exogenous protein is injected it is generally taken up by antigen presenting cells and 
presented mainly in the context of MHC class II to CD4 cells. It was not obvious at that time 
that a vaccine made of a purified protein formulated in an aqueous solution with CpG ODN 
would lead to the generation of CTL and would lead to tumor rejection. Our data show that it 
is indeed the case suggesting that the presence of CpG as adjuvant has helped the protein to 
be delivered into the APC in a different pathway which lead to presentation in Class I HLA 
and CTL activation. 

8. Concomitantly to our experiments, the publication from Chu et al. (published in 
November 97) confirmed that CpG could work as an adjuvant that switch on TH1 immunity, 
this, at least when combined to the Hen Egg Lyzozyme (HEL) antigen. It was however not 
obvious at the time this paper was written and at the time we were conducting our 
experiments that CpG ODN would work with any other antigen, let alone with a cancer 
antigen. / 

9. Late antigens from HPV like LI or L2 are known to form VLP which are 
immunogenic by themselves and induce antibody responses able to protect against HPV 
infection. 

10. I declare that all statements made herein based on my own knowledge are true and that 
all statements based on information and belief are believed to be true; and further that the 
statements are made with the knowledge that willful false statements and the like are t 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 



States Code, and that such willful false statements may jeopardize the validity of the above 
application or any patent issued therefrom. 
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Immunology 

Human papillomavirus type 16 nucleoprotein E7 is a tumor 
rejection antigen 
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The goal of cancer research has been to identify tumor 
marker* that can be wed as targets for the selective destruc- 
Soa of neoplastic cells, and it has been hoped since the time 
of Paul Ehriich that such markers may be detected m the form 
of tumor antigens. 

The demonstration of tumor-specific aansplantation ano- 
een (TSTA) among rodent tumors induced by certain DNA 
viruses a. 2) provided much encouragement that this goal 
may be fulfilled: tumors induced by, e.g. . the simian -mis 40 
(SV40) possess a highly specific TSTA and the expression of 
this TSTA is closely associated with the neoplastic phono- 
tvoe O). However, attempts to find analogous antigens in 
human neoplasms have failed to yield conclusive mfonna- 

a °Human papillomavirus (HPV) genes and their products, 
have been identified In most cervical carcinomas as well as inj 
other anogenrtal carcinomas (4, 5). Of the more than 60 types 
of identified HPVs (6). HFV-16 is one of the types most 
commonly associated with severe cervical dysplasias and 
cancers C5, 7). Certain early expressed viral genes andmeu 
protein products, especially the E7 nncleoprotcm of HFV-16, 
have been demonstrated to play key roles in both the trans- 
formation and maintenance of the malignant phenotype m cell 
culture systems (8-11). It is of interest that the E7 open 
reading frame (ORF) encodes a molecule homologous to the 
SV40Urge tumor antigen (12), which is a TSTA expressed by 
all SV40-induced tumors. Although there has been rapid 
nrogress toward the understanding of the molecular biology 
of HPV-16 and clinical studies have linked certain HPV types 
to cervical cancer s. the roles of host Immune responses 
against HFV -associated tumors remain unclear. 

The Dublicatiort coats of this article wens defrayed m pan by {W chuwj 
Bavneat This article muse therefore be hereby marked ' >ad»*rtU*m*nt 
S *aee?.4aM» ^ilh IB U.3.C. U734 soMy to indict this fret. 



If some HPV oncoproteins could serve as 'TSTA, efficient 
immunotherapy may be developed (13). We have to Ous 
reason, introduced the HFV-16 £7 gene into a ^ntumon- 
genic, major histbcompaUbuity complex-class I-P**""*' 
murine fibroblast line so as to present any putative H^-» 
£7-encoded TSTA as an Immunogen to mice, which arc tnen 
challenged with cells from an HPV-16 E7^sUw syiigeneic 
. melanoma line. We report here that immunized mice were 
jSEEtn*Sm* a challenge with the HPV-16 
melanoma cells, that this protection was inimunotagieauy 
specific, and that it was mediated by CD8+ ^^T^'^it 
conclude that the HPV-16 E7 gene encodes a TSTA that may 
provide a highly specific target for uiimunotherapy and 
immunoprevention. 

MATERIALS AND METHODS 
Mice. Female OH/HeN mice, 6-10 weeks old, were 
obtained from Charles River Breeding laboratories. 

CeO Lines. Tae KV735 melanoma line subclone M2 (re- 
ferred to as "par" cells) (14) and NCTC 2553arobUs^U 
Hoe CAmerican Type Culture Collection) were of caufn*** 
mouse origin. All cells were maintained ^ ^^^^^ 
modified Eagle's medium containing 1096 (vol/vol) fetal calf 
serum (Sterile System, Hy Clone), 100 ^ 
ml, and 100 M8 uf streptomycin per ml (referred to as 
**medium"). . « 

Censtnetton of the HPV-16 E7 end E6 ]&g*™*>* 
pCDMB/B77 and pCDMB/E6. The HFV-16 PNA cloned tato 
pBR322hasbeen described (15) and was generously provided 
by U Gissmano of Deutschcs KrelrfoMchttngszennwi, 
Heidelberg. A 374-base-pair Tat, X-Pst I fra^eniconta^e 
the entire HFV-16 £7 ORF was cleaved from the MFV-lb 
genome and subdoned into the intermediate ptasnuds pic20& 
and pic20H (161 to mtroducc a Hin<tm site tithe 5' «^ « ^e 
£7 gene so as to insert the K7 gene into ITindTli- Pjt I sit es in 
the mammalian expression plasmid pCDM8 (Inyitrogon, San 
Diego). To construct the HPV-16 £o^pressteg vector, a 
£>d* I fragment containing the entire HPV-16 ^ ORF was 
subcloaed into plasmids pQS62 (17) and pic20H 06), then 
isolated as a HintUX-Xko I fragment, and ugatodinto Ae 
HTadm- and Xh* l-digested pCDMS to produce p0^8/E6 
(Fig. 1), Colonies were screened for the descried inserts, the 
appropriate clones were amplified, and then* DNA was pu- 
rified by Csa/echldium bromide oquuibrium cenmru^tion. 

TrensfectSon. pCDM8/B7 or pCDM8/E6 (20 /xg) and 
PMC1POLA plasmid (X fig), which contains the gene encoa> 
ing neomycin resistance (Stratagene), were cotransfected 
into par and NCTC 2555 cells by the calcium phosphate 



Abbreviations: CTL, cytotoxic T I yinphocyte; jW.jmen ^papU- 
lemavtros; mAb. monoclonal antibody; ORF. open f^agftjmo. 
PCR. potymerase chain reaction; RT ( reverse tnuuerr^n, TSTA, 
tuii»r-Mjecific trannpUntauon antigen: SV^ """ 40 ' 
•To whom reprint requesu should be addressed. 
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technique (18). Approximately 48 hr after trmsfoBdon. the 
-SsWere split into a selective medium cwauanglBfrf 
oVneticin (GIBCO) per ml. Ton <*^*' ^^i?* 
ram nicked, expanded, and screened by RNA dot wots. 
asvernNWswU clones. Including on. pswlert««d done, 
EK^aS two NCTC-derived clones, N7.2 and N7.4. wbc 
«p^ed^£ further characterization. Several »P~«*« 
Soneswere also expanded. One of these clones. N6.8. was 
..--j . neaauvo control in some experiments. 

Aetata Add AMdysls. Cytoplasmic UNA from indivalual 
to^Sfe^ "waflsXedwdeserfbed (W). Cytoplasmic 
RNA tt*U) was used as template for the anwbfioaoon 
^ti.Ss.'The first-strand cDNA w« ,ynth«^dby u^g 
murine leukemia vims reverse^ «^«?P^*^" 
£, reverse transcription «T) containing denatured 
lamples. 1 j*« of denatured random hexamor. all four dNTPs 
S«l mM). lO mM sodium pyrophosphate (BoeMnger 
5Snnheitn>rs mM dithiothreltol. 10 unite of Miasm 
(Pamela), and 18 units of murine leukemia reverse train' 
StotasY (Life Sciences. St. Petersburg. FL) Were meubateo 
f^^at4TC and subseauemly at 100-C for 10 mm.The 
■UDernatants were used for the polymerase chmnjraactlon 
rPCRl The oligonucleotide primers used for the PCR were 
Sva^ ? -^TGGAOATACACCTACATTO-3T» and 
frPVAM C5'-TGGTTTCTG AGAACAO ATGG-3 ) CDNA 
Factory. San Diego). The cDNA fragments expected to be 
amplbfcd were 292 base pairs. The ^"G^ 
Amp DNA amplification Reagent Kit (Perk^Elmw/Cetus) 
contains allfour dNTPs (each 200 *M). 1 ^.P*"™* 
OTVA22 1 »»M primer HPVA20. various cDNA synthesized 
bvRT^wid £s units atThermus aquatieiu DN A polymerase. 
PCDM8/E7 plasmld (1 ng) was used in the PCR as a nosiUve 
Sr.1. ThePCR (demjmrwfan at 9*^ for 1 mm. ^neakog 
at 50*C for 2 min. and extension at 72*C for 3 nun) was 
performed with DNA Thermal Cycler CPeridrr-EUner/Cetas) 
in 33 cvclea. The PCS. products were fractionated by elec- 
«phoret"onTl% agarose gel, »d transferred to nteocel- 
hdose filters. The fiiter was hybridized under standard con- 



ditions (M) with »P-labeled DNA **>b^' %2 
BT OUT. The filters were washed at 68*C, air-oned, ana 

exposed to x-ray film at -70*C. . 

Tumor Cell Implantation and MesewemejU of Tumor 
Growth. Mice, in groups of five, which had eiiherJ>oen 
immunized as indicated or untreated, were each pven a 
single subcutaneous injection on the shaved right sides of tne 
back of 4 * 10* cell, from I« »' HFV-16 ^-tnmsfectent 
B7C3. Tumor size was assessed by measuring two V*W»- 
dicutar diameters in millimeters by a caliper at regular 
intervals for each animaL The results were expressed aa 

mean diameter of tumors. ' . _ . . 

. CDS* Cell Duple**, to Vtvo. Mice were Injected mto^n- 
toneally with 1.0 ml of ascites fhdd d.luted in pho«pha^ 
buffered saline (PBS) and containing -J «ng ?^""f±f 
monoclonal antibody (mAb) (clone 116-13.1. UP**' 
can Type Culture Collection). As a eooirol fhJd was 

used which contained isotypo-matehed ; antl-CDS mAb (clone 
10.2. kindly provided by L. K. Gillflaud). »s eoueennjtion of 
IgGwaa notched with that of the anti-CTO ^^toidj* 
determined by Paragon serum protein gel electrophoresis 

^FhSrete^nee-Aeavated Cell Sorter Anelysu^ Single-cell 
suspensions from apleene were incubated With «""-CD4 
(clone OKI .5) or anttCD8 (clone 53^ «Ab conjugatedwi* 
fluorescein isothiocyanate (kindly provided by I^.^f 0 * 6 ^ 
ter) at 4TC for 30 min. washed wjce^Wlth medtam. and 
analyzed on a Coulter Epics C FACS IV, as described (ZO). 

RESULTS 

v—. — 0 f tho HPV.Jfi B7 Genes m Tranafected Murine 
CeD To tost whether the two nuirine cell lines. PW» Bd 

NCTC2SSS. expressed theHPV-16fi7 gene after transfceOon 
with the pCDM8/B7 plasmld. 24 clones from each bne were 
screened by RNA dot-blot assay (date not shown). ««f* re ? 
of these clones that gave a positive signal were tl^nexan^ned 
by radiounmunoprecipitation using specific an«-E7 anuse- 
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mm. Wo found that E7C3 cells express E7 protein at a level 
comparable to that .«n in CaSki 

cancer ceU line. However, the E7 was not detectable ^atove 
beckeround in N7.2 and N7.4 (data not shown). Wc further 
"atnined expression of E7. 8 pecific mRNA in these trans- 
fectants. This was done by random-primer extension of 
cytoplasmic UNA with revere* transcriptase to jycrthesizc 
tot-strand cDNA andby ^^^J^^f™^ 
PCR products were then hybridized with "P-labcled £7- 
specific probe in Southern blot analysis. Fig. 2 ahowsthat 
£7.soecific PCR products were detected from three trans- 
StrE70 Cpir origin). N7.2, and N7.4 (NCTC 2555 
orisin), but not from their parental ceU lines. In control 
c^rimenis, mRNAs were isolated from thc^ tr^ertaxi ts 
and were pretreated with DNase-frce RNase before RT-FCR. 
No specific PCR product was detected (data not shown), 
indicating that results shown in Fig. 2 were not due to DNA 
contamination in cytoplasmic RNA preparations. 

Induction of Ttnnor-Speclflc TtwapfaaUrJon Inummity to 
HPV-16 E7. To demonstrate whether transplantation immu- 
nity could be induced against an antigen associated wWi 
HPV-16 £7-transfectant cells, we injected two NCTC 2555- 
derived nontumorigenic transfeetants, N7.2 and N7.4, intra- 
peritoneally into C3H/HeN mice. These mice were subse- 
quently challenged in the same day subcutaneously by a 
oimorieenic dose of E7C3 cells or the same amount of par 
cells. Fig- 3A shows one of five similar experiments. The 
results demonstrate that mice inoculated intraperitoneally 
with a control cell line N6.8 (a NCTC 2555-derived clone 
iransfected with the HPV-16 £3$ gene in a pCDM8 vector) 
developed tumors rapidly after E7C3 ceU challenge, while all 
mice inoculated with N7.2 cells developed tumors only 
transiently, Mice immunized with N7.4 cells also demon- 
strated significant protection against tumor challenge. Fig. 3* 
shows (hat immunization of mica by N7.2 again conferred 
complete protection against challenge of E7C3 cells. Mice 
inoculated with PBS or a NCTC-derived transfectant CL19 
(provided by M. Kahn). which expresses a human tumor- 
associated antigen p97 (20, 21), did not display any protection 
from E7C3 challenge. Fig. 3 C shows thai the immunization of 
mice by N7.2 did not confer protection against £7-negative 
parental K1735 (par) cell challenge. We conclude from these 
results that immunization of mice with HPV-16 £7 transfee- 
tants induces E7-spccific transplantation immunity to cells 

expressing the HPV-16 £7 gene. 

CDS* Mediate the Regression of B70 Tumor Induced 
by N7*2 Inmnnlxatlon. Cytotoxic T lymphocytes (CTLs) are 
central in the removal of virus infected or transformed cells 
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F,c. 2. Southern blot analysis of RT-PCR product! from cyto- 
plasmic RNA of HPV-16 £7 tnwsfectants. Lanes: pCDM8/E7, 
pCDM8/E7 plasmid, amplified by PCR as a positive can cel; S 7 A 
Lid N7 2 NCTC2S53-derived HPV-16 £7transfcctanu; NCTC255S, 
ihe negative control; E7C3. par-derived HPV-16 E7 transfectant; 
oar ncBUivfl control. Tnuisfectant mRNA a MS) was used in the 
RT-PCR»nd 1 ng of pCDM8/B7 plasmid was used in Ihe PCR. bp. 
Base pairs. 
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"6 5 ib IS 20 » 30 
DATS AFTER TUMOR uilOCUi-ATlON ' 

Fio. 3. Growth of murine melanoma cell one E7C3 (par ceUs 
transfected with the HFV-16 E7 gene) (A and B) and .par v^Jg, 
iieganve) (C) in syngeneic C3H/HeN mice Immun^ wthNCTC 
2SS5 fibroblasts mat have been transacted with the HPV-16 £7 gnoe 
{A) Groups of five mice were given an mtraperroiteeJ inject^ of 3 
x 10* ecus from N6.B (NCTC2555-derived HPV-16£f kraarfectent) 
or from either N7.2 or N7.4 (NCTC2555-dcrived V-l^ t™s- 
feciants). (B) Mice were Immunized with 5 * 10* Np or Ct.19 eel s 
(NCTC2555-derived p97 transfectant) or given PBS. In both panels 
this was fbRowed on the same day by 4 x 10* E7C3 ceUs transplanted 
on the right tide of the back of mice. (C) Droops of fi^e mice were 
given an mtraperitooeal injection of 5 * 10* N7.2 cells or PBS 
, followed on the same day by 4 x 10* par cell* transplanted on the 
right aide of the back of mice. 

(22). To determine whether lymphocytes expressing the CDS 
marker of CTLs are involved in the tumor-specific transplan- 
tation immunity induced by immunization with the HPV-16 
£7 transfectant, mice that had been immunized by 147*2 cells 
were treated by an anti-CDS mAb. Fig. 4 shows one of three 
similar experiments demonstrating that K7.2-immunized f 
anti-CDS mAb-treated mice developed progressive tumors 
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DATS AFTER TUMOR INOCULATION 

Fro. 4. Effect of anti-CD8 antibody treatment on the^wmor 
growth of mice immunized by N7.2 cells. Groups effive C3 H/HeN 
mice were given an intraperitoneal injection of 3 x 10* N7.2ceus and 
1.0 ml of PBS-diluted ascites fluid containing 1 rag of anttrCD* mAb 
or, as control, an anti-CDS mAb, This was followed onthe day 
byasecotid injection of 4 x 10* B7C3 cells on the right side ef the 
back of mice. 
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ANTIBODIES U3E0 FOR IN VIVO DEPLETION 
ANT1-C05 . - ANTI-COS 
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*w / r^«*> Th« antibodlea were odminimertd inoapentoncaJly as 
?.^J£d7n f£ " SpSns ^« removed at day 21 after imUWy 
described in rig. "°J_„_ti« ware obtained, (itfl) Staining 

treatment, and < ?5f25Si ^^^acetal^'-V- 
^ 1 «^ UB wlra8Sr«^4 U 0 M«.. C**AO Staining 
^T'p^c, from ^-COW^ed mice are shown. A 
SSaloflo 4 cells was analyzed in each panel. • 

after challenge of a oimorigcnic dose of E7C3 ^^"horeas 
N^-immuntted mice similarly treated by * c™rtrol 
m« mAb remained resistant to challenge with E7C3 ceUs. 
After ffion of the uMDIi <nAb. ^elympK^o po^- 
kh-nns were examined to verify depletion of CDS calls. 

een sorter »<f ^ ° V^lT ? - 
?,«T™ mice 21 days after treatment with mAb 116-13.1 dem 
>»% depletion of the CDS* cells as compared to 
control mAb (Fig. J™ 
i^Fta S Ciotvart, there was no change in the CD4 »»pset 

DISCUSSION 
We have demonstrated, in a mouse system, that transfected 
which express the HPV-16 £7 gene can. induce a tumor 
rejeS response and serve as its tar**. Our dato torther 
SdUaU that CD»' T lymphocytes are responsible for the 

m No;S-°NCTC-Z555 fibroblast V-j-* g 
HPV-loK^ene as a result of transection were used asthe 
f*f„,,„o„ n to confer protection against challenge with 
STlo^raarfeSed IU73S melanoma cells. ™°<«P? n " 
observed cannot be attributed to any antigen «£an=dby 
NCTC 2SS5 and K1735 cells because imrnumzation by NCTC 
*55«ierived clones (CL19) 

^KaUenae ffin IB) and because immunization byNV.2 cells 
£S «nf2 ptSertten against'challcnge With ^e^bvc 
K1735 i p* ^eUsOFig. 3C). The response must be specific tor 
*e HPV-16 E7 antigen because protection against E7- 
%£Zs »mar ceSTE70 was observed in 
otSd with cells expressing E7 antigen CN7.2 and ^4IW 
°ot in mice immunized with ceus expressng E6 ««« 
SS* m f¥ia 1A). Furthermore, in a preliminary experiment. 
^undfnaTn^Vu^unized by N6.8 rejected KlTUcd. 
which express HPV-1* « (data not shown), but not those 

*7 gene product can 
^fl? ^^s^r^^sTbrSr^e 



transaction activity have been 

anatvsis04 25) . This raises th= possibility that trio u P'?^" 
aSe^edii ^o^uiafectod ce&l line may 
cJneHetalar genes whoso products ^"^oaCl^ 
rumor rejection or enhance the immune responses , to 
expressing turn or cells. - ■ _ rrtf* T cells 

The most likely asaumpttonls, ^^^l^es^aU 
in the immunized mice are CTLs Md J^^^^lTat* 
fragments from intracellular!* processed E7 V°*^™r%l 
tnesented at the w<ul^^--a^l^^^SmM^^i, 
e^exTor major histocompatibilityj eompU* 
c^IesOo?27). Although the H-acW class I B^* 4 " 

NCTC 2555-derived tr an sf octants. N7.2 ■ 2T ^'-vdfeetarit 
not detected in ceUs from the^ K"35^vedtr«^ant 
E7C3 used tor challenge (unpublished data). An ^°B° * 
observation has heen made by Tanaka «r ^~ J - 
rVpXd that animals immunized by ^J^^^S 
l^transformed cells that expressed dasalgeoe 
transfection could reject adono-teus 

cells that hod not been transfected and «pn»^ »^ 
tevels of class I antigen. We have observed that the E7Q 
alb can be induced W express high teveU of d^ I ^^ 
wnen treated with interferon (unpublished datoV and spec* 
laic thatintorferon or some other cytolanos fJf^^o^of 
of transplanted B7C3 celU can upregulate > 
class I molecules on these minor ceUaJ to » "f v ^ J^J°T^ 
them accessible to killing by CTLs. W. ^^^Zfw l 
protein could be detected in E7C3. but not_ " N7.2 and^ N7 4 
crfls. in raaioimmunopreciprtaiion expenmontajdata not 
^Swn ?This result indicate, that E7 P^" P™*^ 
level undetectable by radtoimmunoprecnw tarion ^can sttli be 
recognized by CDS* T lymphocytes. A simitar 
oUn^rtod by Townsend er al. V*>^°J££^ ^ 
mfluenza nuclear protein in several L-ceU olnM' ™* *** 
been transfected with the corresponding gen* ^J°}J^ 
tectable by immunoprecipitation. Nevertheless, these ^ones 
SuW be specifically lysS by nuclear protam^peedfc cyto- 

^ffinSn that HPV-16 ^^l^JZ 
elicit an immune response and that this r^P°o« c^lcad W 
rejection of E7*ontaimng tumor ccU s ^ffie^ ^atrnanip^ 
lation of a patient's immune system by ^^""^5^ 
recombinant vaccine (20, 29) or a purified antigenm a£^» 
vanta (30. 31). may make possible the toimuMthCT^yand 
immunoprevention of human cancers expressing the HFV-16 
E7 gene. 

Wo chank Or. P*t*r S. Unnley for valuable diacufldona and 
"BrSy £d Milxa Sin^luU for their cxccDent lacHm^l help. 
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